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$\{\begin{array}{ll}V_{t}=DV_{xx}+F(V), t>0, x\in R,\lim V(t, x)=E. |x|arrow\infty \end{array}$ (2.1)
,
$V(t, x)=(V_{1}(t, x), V_{2}(t, x), \cdots. V_{n}(t, x))$ : $R_{+}\cross Rarrow R^{n}$ ,
$F(V)=(F_{1}(V), F_{2}(V), \cdots, F_{n}^{\urcorner}(V))$ : $R^{n}arrow R^{n}$ ,
$D=$ diag$(d_{1},$ $d_{2},$ $\cdots,$ $d_{n})$ , $d_{i}\geq 0$ , $1\leq i\leq n$
, $E$
$\dot{V}=F(V)$
. 2.1 2 4
$[$7, 8$]$ . , 4 .
(d)
2.1: 4 . (a) , (b) , (c) ,
(d) .
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2.1 (2.1) $V(t, x)$ (standing pulse) $(1^{\backslash t} \sum 2.1(a))$
$(U(x))$ :
$\{\begin{array}{ll}DU_{xx}+F(U)=0, x\in R,\lim U(x)=E. |x|arrow\infty \end{array}$
2.2 (2.1) $V(t, x)$ $c$ (travelling pul$se$) $\ovalbox{\tt\small REJECT}^{\backslash }2.1(b))$
$(U(z), c)$ :
$\{\begin{array}{ll}DU_{zz}+cU_{z}+F(U)=0, z\in R,\lim_{|z|arrow\infty}U(z)=E. \end{array}$
, $z=x-ct$ .
2.3 (2.1) $V(t, x)$ $T$ (standing breather
pulse)( 2.1(c $(U(t, x), T>0)$
:
$\{\begin{array}{ll}U_{t}=DU_{xx}+F(U), t>0, x\in R,\lim_{|x|arrow\infty}U(t, x)=E, t>0, U(t, x)=U(t+T, x), t\geq 0, x\in R.\end{array}$
, $T$ $U(t, x)=U(t+T, x)$ . ,
$t_{0}\in(0, T)$ $U(t, x)\neq U(t+t_{0}, x)$ .
2.4 $V(t, x)$ $c$ , $T$ (travelling
breather $pulse$) $(\mathbb{B}2.1(d))$ $(U(t, z), T>0, c)$
:
$\{\begin{array}{ll}U_{t}=DU_{zz}+cU_{z}+F(U), t>0, z\in R,\lim_{|z|arrow\infty}U(t\}z)=E_{7} t>0, U(t, z)=U(t+T, z), t\geq 0, z\in R.\end{array}$
, $z=x-ct,$ $T$ 2.3 .
.
, $I=(-L, L)$ ,






$\{\begin{array}{l}DU_{zz}+cU_{z}+F(U)=0, z\in[-L, L),U(-L)=U(L), U_{z}(-L)=U_{z}(L).\end{array}$ (3.1)
Newton $(U, c)$
. $2L$ $N$ , $\Delta z=2L/N$ , $z_{j}=-L+$
$(j-1)\Delta z$ , $F_{i}$ $u_{i,j},$ $f_{i,j}$ . (3.1) ,
2
$\{\begin{array}{l}H_{i,j}\equiv d_{i}\frac{u_{i_{2}j-1}-2u_{i,j}+u_{i,j+1}}{\Delta z^{2}}+c\frac{u_{i,j+1}-u_{i,j-1}}{2\Delta z}+f_{i_{1}j}=0,u_{i,0}=u_{i,N}, u_{i,N}+i=u_{i,1}\end{array}$
. , $nN$ 1 $(H_{i,j}=0)$ , $(u_{i,j}, c)$
$nN+1$ . , (Phase Condition)
.
$P=0$ , . $A_{i}$
$A_{(i-1)N+j}$ , $u=(u_{1}, \cdots, u_{nN}),$ $H=(H_{1}, \cdots, H_{nN})$ $nN+1$
1
$\{\begin{array}{l}H(u, c)=0,P(u, c)=0\end{array}$
. Newton $(u, c)$ . Newton
1




$2A$ $b$ $N$ $\frac{\partial A}{\partial b}$ $( \frac{\partial A_{i}}{\partial b_{j}})_{1\leq i,j\leq N}$ $\frac{\partial A}{\partial b}$ $A_{b}$ .
. , $(\nu)$ Newton
, .
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1 (3.2) , $H_{u}$
,
. , (3.2) $\Delta u$
$\Delta u=(\frac{\partial H}{\partial u})^{-1}H-(\frac{\partial H}{\partial u})^{-1}\frac{\partial H}{\partial c}\Delta c$ (3.3)
. ,
$\{\begin{array}{l}\frac{\partial H}{\partial u}\Delta\tilde{u}=H,\frac{\partial H}{\partial u}\Delta\tilde{c}=\frac{\partial H}{\partial c}\end{array}$ (3.4)
$(\Delta\tilde{u}$ , $\Delta$ (3.3)
$\Delta u=\Delta\tilde{u}-\Delta\tilde{c}\Delta c$ (3.5)
. (3.5) (3.2) $\Delta c$
$( \frac{\partial P}{\partial c}-\frac{\partial P}{\partial u}\Delta\tilde{c})\Delta c=P-\frac{\partial P}{\partial u}\Delta\tilde{u}$
, $\Delta c$ . $\Delta c$ (3.5) $\Delta u$
. (3.4) 1
, $H_{u}$ . ,





. , $(U(z),$ $c)$ (31)
$\sigma$ $(U(z+\sigma),$ $c)$ (3.1) . ,
. , (Phase
Condition) 1 .




2 $\hat{U}$ . , $\hat{z}$ , $\hat{U}$
3.1(b)
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2 . , 2




, [10]. , $\lambda=$
$\lambda_{1}$ (3.1) $(\overline{U}(z;\lambda_{1}),\overline{c})$ , $\lambda=\lambda_{2}\equiv\lambda_{1}+\Delta\lambda$








. , $U(z)$ (3.7) $\tilde{U}(z+\hat{\sigma})$
, (3.7)
$\frac{1}{2}[\Vert U(z)\Vert^{2}]_{-L}^{L}-[\overline{U}(z)\cdot U(z)]_{-L}^{L}+\int_{-L}^{L}\overline{U}_{z}(z)\cdot U(z)dz=0$ (3.8)










(3.6), (3.9), (310) .
4 (Pseudo-arclength continuation methods)
$\lambda$
. , $w\equiv(u, c),$ $G(w, \lambda)\equiv(H_{1}, \cdots, H_{nN}, P)$
,
$G(w, \lambda)=0$ (4.1)
. , $(w_{1}, \lambda_{1})$ (41) , $\lambda=\lambda_{2}\equiv\lambda_{1}+\Delta\lambda$
$W_{2}$ . $\Delta\lambda$ ,
$w_{2}^{(1)}=w_{1}$ (4.2)
Newton ( 4.1). $\lambda=\lambda_{2}$
Newoton .
. $w$




Newton ( 42). 1 (4.3)
$G_{w}$ (3.2) .
, ,









. $s$ $w,$ $\lambda$ $s$
. $a$ $b$ $a=(w_{2}-w_{1}, \lambda_{2}-\lambda_{1})$ . $b=(\dot{w}_{1},\dot{\lambda}_{1})$ , $\theta$ $a$ $b$
. , $=d/ds$ . $b$ $\Vert b\Vert=1$ . ,
$a\cdot b=\Vert a\Vert\Vert b\Vert cos\theta$
$K(w_{2}(s), \lambda_{2}(s))\equiv(w_{2}-w_{1})\cdot\dot{w}_{1}+(\lambda_{2}-\lambda_{1})\dot{\lambda}_{1}-\Delta s=0$
. , $\Delta s$ .
,
$\{\begin{array}{l}G(w_{2}(s), \lambda_{2}(s))=0,K(w_{2}(s), \lambda_{2}(s))=0\end{array}$ (4.5)
Newton $(w_{2}(s), \lambda_{2}(s))$ .
(Pseudo-arclength continuation method)
. (4.5) Newton $(\dot{w}_{1},\dot{\lambda}_{1})$
. , $(\dot{w}_{1},\dot{\lambda}_{1})$ $(\dot{w}_{2},\dot{\lambda}_{2})$
. $\Delta s=s_{2}-s_{1}$ (4.5) $s_{2}$
$(\begin{array}{ll}G_{w}(w_{2}^{*},\lambda_{2}^{*}) G_{\lambda}(w_{2}^{*},\lambda_{2}^{*})\dot{w}_{1} \lambda_{1}\end{array})(\begin{array}{l}\dot{w}_{2}\dot{\lambda}_{2}\end{array})=(\begin{array}{l}01\end{array})$ (4.6)





. , Newton 1
. , 2 $(w_{0}, \lambda_{0}),$ $(w_{1}, \lambda_{1})$
$\tilde{\dot{w}}_{1}=\frac{w_{1}-w_{0}}{\lambda_{1}-\lambda_{0}}$ , $\tilde{\dot{\lambda}}_{1}=\frac{w_{1}-w_{0}}{\lambda_{1}-\lambda_{0}}$
.




$\{\begin{array}{l}U_{t}=DU_{zz}+cU_{z}+F(U), t\in[C, T], z\in[-L, L),U(O, z)=U(T, z), z\in[-L, L),U(t, -L)=U(t, L), U \text{ } (t, -L)=U \text{ } (t, L), t\in[0, T].\end{array}$ (5.1)
(5.1) 1 $\tau=t/T$ :
$\{\begin{array}{ll}U_{\tau}=T(DU_{zz}+cU \text{ } +F(U)), \tau\in[0,1], z\in[-L, L),U(0, z)=U(1, z), z\in[-L, L), U(\tau, -L)=U(\tau, L), U \text{ } (\tau, -L)=U_{z}(\tau, L), \tau\in[0,1].\end{array}$ (5.2)
3 $c=0$ .
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$U(0, z)$ (5.2) $\Phi(\tau, z;U(0, z), T, c)$ .
(5.2) $t$
$H(U(0,$ $z),$ $T,$ $c)\equiv\Phi(1,$ $z;U(0,$ $z),$ $T,$ $c)-U(0,$ $z)=0$ $($ 5.3 $)$
. $(U(0, z), T, c)$ Newton .
, (5.3) $(U, T, c)$
. , . ,
$P_{1}(U(0, z), T, c) \equiv\int_{0}^{1}\int_{-L}^{L}(\overline{D}\overline{U}_{zz}(t, z)+\overline{c}\overline{U}_{z}(t, z)+F(\overline{U}(t, z)))\cdot U(t, z)dzdt=0$
(5.4)
,
$P_{2}(U( O, z), T, c)\equiv\int_{-L}^{L}U(0, z)\cdot\overline{U}_{z}(0, z)dz=0$ (5.5)
. , $(\overline{U},\overline{T},\overline{c})$ (5.2) . $(5.2)-$
(5.5) Newton . 1 $\Lambda f$ , $2L$ $N$
, $\Delta\tau=1/T,$ $\Delta z=2L/N$ , $\tau_{k}=(k-1)\Delta\tau(1\leq k\leq M+1)$ ,
$z_{j}=-L+(j-1)\Delta z(1\leq i\leq N)$ , $F_{i}$ $u_{i,j}^{k},$ $f_{i,j}^{k}$ .
$u_{i_{)}j}^{1},$ $u_{i,j}^{AI+1}$ $u_{i,j},\varphi_{ij}\rangle$ . (5.2) 1 ,
, . , $P_{1}$ ,
$P_{2}$ $(5.2)-(5.5)$ :
$\{\begin{array}{l}\frac{u_{i,j^{-}}^{k\dashv 1}-u_{i,j}^{k}}{\Delta\tau} = T(d_{i}\frac{u_{i,j-1}^{k+1}-2u_{i,j}^{k+1}+u_{i,j+1}^{k+1}}{\Delta z^{2}}+c\frac{u_{i,j+1}^{k+1}-u_{i,j-1}^{k+1}}{2\Delta z}+f_{i,j}^{k}),u_{i,0}^{k}=u_{i,N}^{k}, u_{i,N+1}^{k}=u_{i,1}^{k},H_{i,j} = \varphi_{i,j}-u_{i,j} = 0,P_{1} = \sum_{i=1}^{n}\sum_{j=1}^{N}\sum_{k=1}^{M+1}’/(\overline{d}_{i}\frac{\overline{u}_{i,j-1}^{k}-2\overline{u}_{i,j}^{k}+\overline{u}_{i,j+1}^{k}}{\Delta z^{2}}+\overline{c}\frac{\overline{u}_{i,j+1}^{k}-\overline{\overline{u}}_{i_{\dot{\theta}}-1}^{k}}{2\Delta z}+\overline{f_{i,j}}^{k})u_{i,j}^{k} = 0,n N\text{ }P_{2} = \sum\sum u_{i,j}\overline{u}_{i,j} = 0.i=1j=1\end{array}$
, $\sum’’$ 1/2 . $A_{i,j}$ $A_{(i-1)N+j}$
, $u=(u_{1}, \cdots, u_{nN}),$ $H=(H_{1}, \cdots, H_{nN})$ $nN+2$ 1
$\{\begin{array}{l}H(u, T, c)=0,P_{1}(u, T, c)=0,P_{2}(u, T, c)=0\end{array}$
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. Newton $(u, T, c)$ . Newton
1 :
$[ \frac\frac\frac{\partial H}{\partial P_{2}\partial P_{1},\partial u\partial u\partial u}$
$\frac\frac\frac{\partial’H}{\partial P_{2}\partial P_{1},\partial T\partial T\partial T}$
$\frac\frac\frac{\partial H\partial P_{1}\partial c}{\partial P_{2},\partial c\partial c}))[\Delta\Delta P_{1}u)$ $=$ $[_{P_{2}}^{H}P_{1})$ . (5.6)
1
. , $H_{u}$
$\frac{\partial H_{i}}{\partial u_{j}}=\frac{\partial\varphi_{i}}{\partial u_{j}}-\delta_{i,j}\approx\frac{\varphi_{i}(u+\delta_{j},T,c)-\varphi_{i}(u,T,c)}{\delta}-\delta_{i,j}$, $1\leq i,j\leq nN$
. , $\delta$ , $\delta_{j}$ $nN$ $i$ $\delta$
$0$ . , $\delta_{i,j}$ .







, $\Phi(1, z;U(0, z), T, c)$ $U(0, z)$
, Newton . , $T$
Newton . 1
Multipule Shooting Method[11] .
6
2
$\{\begin{array}{l}\epsilon\tau u_{t}=\epsilon^{2}u_{xx}+u(1-u)(u-a)-v,v_{t}=v_{xx}+u-\gamma v\end{array}$ (6.1)
$a=0.25,$ $\gamma=10.174$
. $\epsilon=0.04$ , $\tau$ . (6.1)
4
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( 2.1). , $\tau$ $\tau\in$ [0.04982, 0.04991]
$\tau$ ( 6.1).
.
, . $SP,$ $TP,$ $SB,$ $TB,$ $TE$ ,
, , , (0,0) . ,
( ) $S(U)$ .
6.1 :
@ $[P_{1}]\tau=0.04982$ $($ $6.1(a)):TParrow STB$ .
$\bullet$ $[P_{2}]\tau=0.04990$ $($ $6.1(b)):TParrow TBarrow SBarrow STE^{4}$ .







. , $\tau_{L},$ $\tau_{R}$ $\tau_{L}=0.0496,$ $\tau_{R}=0.0544$ .
$\bullet$ $(SP)$ . . . . $\tau$
$\tau$ , .
$\tau_{SPH}<\tau\leq\tau_{R}$ , $\tau_{R}$ $\tau$
$\tau_{SPH}$ , $\tau_{SPP}<\tau<\tau_{SPH}$ 2
. , $\tau$ $\tau_{SPP}$
$\tau_{L}\leq\tau<\tau_{SPP}$ 3
. $\tau=\tau_{SPH}$ , $\tau=\tau_{SPP}$
.
$\bullet$ $(TP)$ . . . $\tau=\tau_{SPP}$ $\tau$
, $\tau=\tau_{TPH}$ . $\tau_{TPH}<\tau<\tau_{SPP}$
2 , $\tau_{L}\leq\tau<\tau_{TPH}$
. $\tau=\tau_{TPH}$ .
4 $TParrow TBarrow SBarrow STE$ , $SB$ $STE$ $USP$ .
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$\bullet$ $(SB)$ . . . $\tau=\tau_{SPH}$ $\tau$
. $\tau=\tau_{SBS}$ $\tau$
. $\tau_{SBS}<\tau<\tau_{SPH}$ , $\tau_{SBS}$
, $\tau_{SBS}<\tau\leq\tau_{SBH}$ 1
. $\tau=\tau_{SBH}$ , $\tau_{SBH}$
$SB$ .
$\bullet$ $(TB)$ . . . $\tau=\tau_{TPH}$ $\tau$
. $\tau=\tau_{TBS}$ $\tau$







$SB$ . , $TP$ $TB$ , $TB$
$SB$ , $SB$ $TE$ .
. .
$S$ , $S$ $\Phi$ 5. , $S_{ini}$
$S_{ini}=S+\delta Re\Phi$ (6.2)
. , $\delta$ . $\tau_{TPH}<$
$\tau<\tau_{SPP}$ $UTP$ $S=S_{1}$ . $S_{1}$
2 . $\Phi=\Phi_{1}$ (6.2)
. $\tau=0.04985$ $S_{ini}$ $\delta$
$S_{ini}$ $STB$ ( 6.3). , 6.3 (a) (b)
$z=x-ct$ $c$ $S_{1}$ . , 6.3 $($ a) (b)
$STB$ $S_{1}$ .
$S_{1}$ $STB$ , $[P_{1}]$ $TB$
. 67(a) $STB$
. , $\tau_{TBS}<\tau$ $STB$
$TB$ $TB$ .
, $[P_{2}]$ $USP$ $TB$ $TB$
. , $TB$
5 $S$ . , $SP,$ $TP$
$0$ , $SB,$ $TB$
Monodromy 1 .
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. 64 . 64 $a=0.25,$ $\epsilon=0.04,$ $\tau=0.0499$
. $\gamma=10.174$
62 $SB$ $TB$ . $\gamma=10.174$ $\gamma$
$SB$ , $TB$ . , 62
$\gamma$ $TB$ , $SB$
. , $\tau=0.0499,$ $\gamma=10.177$ 64 $UTB$ $S=S_{2}$
. $S_{2}$ 1 $\delta$
. $\delta<0$ $S_{2}$ $SSB$ , $\delta>0$ $S_{2}$
$STB$ ( 65). , 65 (a) (b) $z=x– ct$
$c$ $S_{2}$ . , 65(a) .
, 65(b) $STB$ $S_{2}$
. 64 ( ) $\delta<(>)0$ .
$UTB$ $STB$ $SSB$ . 67(b)
, $\gamma_{TBS}<\gamma\leq 10.178$ . ,
$\gamma<\gamma_{TBS}$’ $TB$
. , $TB$ $TB$
. , $UTB$ $SSB$ . $TB$
$SSB$ . $\gamma=10.174$
$[P_{2}]$ $TB$ $SB$ .
, $\gamma=10.174$ $SB$ $[P_{2}]$
$SB$ $SB$ . , $[P_{3}]$
$TB$ $SSB$ . $\tau=0.04991$
64 , $\gamma=10.174$ $SSB$
. $[P_{2}]$ $SB$ $ET$ ,
. , 62 $USB$ $S=S_{3}$ $S_{3}$
1 , $\delta$ $S_{3}$ $ET$ $S_{3}$
$SSB$ ( 66). $USB$ $ET$
, $USB$ 1 $USP$
$ET$ $($ $6.7(c))$ . $USP$ 62 $USP$ .
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6.1: . $a=0.25,$ $\epsilon=0.04,$ $\gamma=$
10.174 , $\tau$ . $(a)\tau=0.04982,$ $(b)\tau=$
0.04990, $(c)\tau=0.04991$ .
53
62: $a=0.25,$ $\epsilon=0.04,$ $\gamma=10.174$ .
$\tau$ , $u$ $v$ $L^{2}$ . , $SB$ $TB$
1 $L^{2}$ . ,
. , $\blacksquare$ . $SP$




6.3: $\tau=0.04985$ UTP( )
. $(a)\delta=-0.01,$ $(b)\delta=0.O1$ . (c) (a), (b) .
, $u$ $v$ $L^{2}$ . , $STB$
.
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6.4: $a=0.25,$ $\epsilon=0.04,$ $\tau=0.0499$ .




6.5: $\tau=0.0499,$ $\gamma=10.177$ UTB( )
. $(a)\delta=-O.001,$ $(b)\delta=0.001$ . (c) (a), (b)




6.6: $\tau=0.04990027795$ $USB$ ( )
. $(a)\delta=-0$ .0001, $(b)\delta=0$ .0001. (c) (a), (b)




UTP( ) . (b)S $=$ UTB( )
. $(c)S=$ USB( ) . , $USP$






$TB$ ( ) , $\tau$ $TB$ ,
- $TB$ $TB$ .
$TB$ .
$TB$ . SB(
) . $SB$ $SB$
$SB$ .
$TB$ $SB$ $\tau$
$TP$ . , $TB$
$SB$ , UTB( )
. $SB$ TE(




. , SP( ) $TP$
Newton (3.2)
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